The views expressed in this Working Paper are those of the author(s) and do not necessarily represent those of the IMF or IMF policy. Working Papers describe research in progress by the author(s) and are published to elicit comments and to further debate. This paper analyzes how fiscal and monetary policy typically respond during downturns in G7 countries. It evaluates whether discretionary fiscal responses to downturns are timely and temporary, and compares the response of fiscal policy to that of monetary policy. The results suggest that while responding more weakly and less quickly than monetary policy, discretionary fiscal policy is more timely than conventional wisdom would suggest, particularly in "Anglo-Saxon" countries, but the response differs substantially across fiscal instruments. Both fiscal and monetary policy are found to be subject to an easing bias, with more easing during downturns than tightening during upturns; and liable to easing in response to erroneously perceived downturns, many of which are subsequently revised to expansions. JEL Classification Numbers: E62, E63, H50
I. INTRODUCTION AND SUMMARY
The present economic slowdown and the aggressive easing of fiscal and monetary policy in the United States has revived interest in the role of fiscal policy in stabilizing the cycle. The accepted wisdom, however, is that while monetary policy is a timely and powerful countercyclical instrument, fiscal policy provides too little stimulus too late. Similarly, there is a view that while central bankers adjust policy symmetrically over the cycle, fiscal policy responds asymmetrically, loosening in downturns, and failing to tighten sufficiently in expansions. As policy decisions are made in real time, uncertainty regarding the state of the economy poses an important additional challenge to monetary and fiscal policymakers.
Despite the prevalence of this conventional wisdom, there is a surprising lack of research that quantifies the behavior of fiscal and monetary policy during downturns in the group-of-seven countries (G7). While the countercyclical behavior of monetary policy has been well documented (Taylor 1993 , Clarida et al 1999 , the literature generally finds that fiscal policy in the G7 has been weakly countercyclical or a-cyclical (Gali and Perotti 2003 , Lane 2003 , Auerbach 2003 . Romer and Romer (1994) conduct an event study of monetary and fiscal policies around recessions and recoveries for the US, and find that while monetary policy and the cyclical (automatic) primary balance consistently eased during recessions, discretionary fiscal easing, proxied by the cyclically-adjusted primary balance, generally arrived after the end of recessions, and provided a weak degree of stimulus.
Using quarterly data, this paper focuses on the cyclical behavior of fiscal and monetary policy in the G7 since 1980. Using an event study, Section II analyzes how often and how quickly fiscal policy respond to a downturn. The analysis shows how the response speed varies across fiscal instruments and how it compares with that of monetary policy. Section III uses a vector auto-regression to analyze the strength of fiscal and monetary policy responses to a growth shock. This section moreover documents how much of the fiscal stimulus is withdrawn during subsequent recoveries, and how the symmetry of fiscal policy compares to that of monetary policy. Finally, the section analyzes how important uncertainties regarding the state of the economy are. Section IV focuses on the experience of the United States, for which detailed quarterly data on legislated tax changes since the 1960s are available. In particular the timeliness and temporariness of countercyclical tax legislation are assessed based on the new database of Romer and Romer (2007) .
II. EVENT-STUDY ANALYSIS

A. Data and Methodology
Defining economic downturns and fiscal and monetary stimulus is inevitably somewhat subjective. In this paper, downturns are defined as periods during which either the growth rate is negative or the output gap is "unusually" negative (defined as one standard deviation below zero). This definition is more general than defining a downturn simply in terms of negative growth (as in Romer and Romer (1994) ), because that would miss periods where output is significantly less than potential but still rising. This paper uses the change in the short-term nominal interest rate as the indicator of monetary policy. The measure of fiscal stimulus starts with the primary fiscal balance, the difference between total general government revenues and expenditure net of interest payments on consolidated general government liabilities. Changes in the primary balance can arise passively, as revenues and expenditures rise and fall with economic activity, or actively, as governments make choices about tax, transfer and spending policies. What is needed, therefore, is a measure of the cyclically-adjusted primary balance, the intuition being that changes in the cyclically-adjusted primary balance should reflect changes in policy. When looking at the responses of fiscal policy to changes in economic activity, we identify automatic stabilizers with changes in the cyclical component of the primary balance and discretionary fiscal policy with changes in the cyclically-adjusted primary balance.
Following the literature (e.g., Alesina and Perotti 1995) , the event-study analysis identifies discretionary changes as "large" changes in the policy instruments, because even policy indicators can fluctuate for reasons other than discretionary policy choices. The focus is therefore on large changes in discretionary fiscal variables, defined as those that exceed 0.25 percent of GDP per quarter. Similarly, discretionary changes in nominal short-term interest rates are defined as those that exceed 25 basis points in one quarter.
Quarterly data from 1980Q1-2007Q4 is taken from the OECD Economic Outlook and the IMF's IFS database. The OECD publishes cyclical adjustment of the budget items, which uses an estimate of the output gap together with constructed elasticities to extract the cyclical component from the budget items. Quarterly data on the output gap and real GDP growth are taken from the OECD Economic Outlook, and are seasonally adjusted. Changes in monetary policy are proxied by the quarterly change in the nominal short-term interest rate taken from the Fund's IFS database. All changes are quarter-over-quarter and unannualized. Table 1 and present summary statistics regarding the cyclical behavior of monetary and fiscal policy during downturns and recoveries, respectively. Applying the abovementioned definition of a downturn, Table 1 indicates that downturns occurred in about 26 percent of the sample. For the G7 as a whole, discretionary fiscal stimulus arrived in 21 percent of all downturn quarters, less than half as frequently as interest-rate easing. However, the discretionary fiscal stimulus arrived, on average, 2.4 quarters after the onset of a downturn, 1.6 quarters after interest-rate easing. Capital spending had the lowest response frequency, with easing in only 13 percent of all downturn quarters, and an arrival lag of almost 4 quarters. In contrast, and as expected, automatic fiscal easing, proxied by a fall in the cyclical primary balance occurred in almost all downturns in the quarter of the downturn itself.
B. Results
However, some of these findings for the G7 average hide important cross-country differences. In particular, discretionary fiscal easing was more frequent in "Anglo-Saxon" countries (Canada, the United Kingdom, and the United States) than in other G7 members. In particular, discretionary fiscal easing occurred in 34, 39, and 26 percent of downturn quarters in these countries, respectively, compared with an average of 12 percent in the other countries. This difference is attributable to a more frequent easing in both revenues and current spending. Table 2 provides the same summary statistics for upturns. The table indicates that upturns occurred in 74 percent of the sample. While fiscal policy displays similar cyclical behavior as during downturns, monetary policy responds noticeably less frequently (only in 27 percent of upturns) and with a longer delay (of 2.2 quarters) than during downturns. While monetary policy provided much quicker and more frequent easing during downturns than fiscal policy, its performance is therefore similar to that of fiscal policy during upturns.
III. VECTOR-AUTOREGRESSION (VAR) ANALYSIS
A. Methodology
To quantify the speed and strength of the cyclical response of fiscal policy, and compare this response with that of monetary policy, a VAR is estimated using quarterly data for each G7 country.
3 The variables included in the VAR, and their ordering are as follows: actual real GDP growth minus potential real GDP growth; inflation (based on the GDP deflator); changes in the nominal interest rate; changes in the primary cyclically-adjusted fiscal balance; and changes in the automatic (cyclical) fiscal balance. For simplicity, two lags of each variable are included in the VAR for each country.
B. Baseline Results
Figure 1 displays the changes in monetary policy and discretionary fiscal policy (including its components) in response to a one percentage fall of growth below potential. 4 The figure reports responses for three samples, the entire sample covering 1980Q1-2007Q4 (solid line), an "early" sample covering 1980Q1-1991Q4 (dashed line), and a "late" sample covering 1992Q1-2007Q4 (dotted line). The late sample corresponds to important changes in policy frameworks, including European Monetary Union, Japan's prolonged recession, and the adoption of inflation targeting in Canada and the United Kingdom.
The results suggest that discretionary fiscal policy in G7 countries has on average responded weakly to downturns.
5 In all three samples, the discretionary fiscal easing is much weaker and slower to arrive than that of automatic stabilizers, and interest rates. A comparison of the early and late samples suggests that the countercyclical response of fiscal policy has improved modestly since the early 1990s. 6 In the early sample, discretionary fiscal policy is pro-cyclical on impact and provides a cumulative pro-cyclical contraction of 0.05 percentage points of trend GDP over four quarters. In the later sample, while discretionary policy still provides no stimulus on impact, it provides a cumulative stimulus of 0.2 percentage points over four quarters.
Figure 2 summarizes policy responses during the three samples by reporting the cumulative response of the policy instruments during the first four quarters for the G7, as well as different country groups. A look at the responses of spending and revenue components reveals that the procyclicality in the early sample is due to a combination of mildly procyclical revenue increases, small counter-cyclical current spending increases and large procyclical capital spending cuts. The greater degree of fiscal policy countercyclicality observed since the early 1990s is due to cuts in revenues, larger increases in current spending, and much smaller cuts in capital spending. The countercyclical response of monetary policy to a downturn and the automatic stabilizers remained broadly unchanged in the second sample.
In addition, Figure 2 reveals interesting cross-country differences. Confirming the eventstudy results, the figure indicates that discretionary fiscal policy has been more timely and more countercyclical in "Anglo-Saxon" countries, than in continental Europe or Japan. Taking the late sample as an example, in Anglo-Saxon countries, discretionary fiscal policy has eased on impact in response to slowing growth, and provided a total stimulus of 0.8 percentage points of trend GDP over the first four quarters. In continental European countries, in contrast, discretionary fiscal policy has been pro-cyclical, with a cumulative tightening of 0.4 percentage points of GDP during the first four quarters. Japan also provided a pro-cyclical impulse on impact, but discretionary policy easing in the subsequent three quarters provided cumulative easing of 0.3 percentage points of trend GDP. Moreover, in Anglo-Saxon and continental European countries, monetary policy provided timely and strongly countercyclical stimulus in response to slowing growth, with interest rates falling on impact, and a cumulative easing of around 100 basis points after 4 quarters. There has been almost no nominal interest rate response in Japan, due to the zero lower bound. Figure 3 explores the robustness of these results to the cyclical indicator. In addition to the response to a fall in growth below potential (which has been used above), policy responses to a fall in growth and to a fall in the output gap are considered. Despite some differences, especially in response to a fall in the output gap, Figure 3 shows that the qualitative conclusions regarding the cyclical behavior of monetary and fiscal policy are robust to the choice of the cyclical indicator. 1/ The cyclically adjusted primary balance is calculated from its components. 
C. Asymmetry
A concern that often arises regarding countercyclical discretionary activism is that policymakers may respond in an asymmetric manner, easing in downturns and not tightening sufficiently in upturns. In the U.S., it is often argued that monetary policy tightened insufficiently during the 1998-2000 dotcom boom, while interest rates were cut sharply in response to the following downturn. The result of an easing bias in fiscal policy could be a permanent increase in the public-debt-to-GDP ratio with potentially adverse consequences for long-run growth. To investigate whether monetary and fiscal policy in G7 countries have displayed such an asymmetric tendency, the VAR framework is adapted to allow for an asymmetric response to upturns and downturns. In particular, for each country, the VAR now includes the following variables: growth minus potential growth when the economy is in a downturn and zero otherwise; growth minus potential growth when the economy is in an upturn and zero otherwise, and the previously included variables, i.e., inflation, changes in nominal interest rates, and changes in fiscal instruments. As before, downturns are defined as quarters in which growth is either negative or below trend with the output gap more than one standard deviation below zero. The results are robust to changing the ordering of the two halves of growth (downturns and upturns) in the VAR, to alternative orderings for the fiscal and monetary policy variables, and to including a time trend in each equation.
The cumulative responses during the first four quarters reported in Figure 3 are consistent with the existence of an expansionary bias in both discretionary fiscal policy and monetary policy. In particular, monetary policy easing during downturns has been more pronounced than tightening during upturns. Discretionary fiscal policy displays a tendency to provide a substantial stimulus in downturns that is not offset by a tightening in upturns. While European countries are symmetrically pro-cyclical, the Anglo-Saxon countries display strongly asymmetric behavior with large easing in both spending and revenues during downturns. In contrast to these asymmetric responses, and as expected, automatic stabilizers respond in a symmetric way, with the easing observed in downturns almost exactly offset by tightening during upturns. 
D. Policy in Real Time
An additional concern in the analysis of countercyclical monetary and fiscal activism is that policymakers face substantial uncertainties regarding the cyclical position, and run the risk of destabilizing the economy by responding to erroneously perceived downturns. To quantify the severity of this potential problem, the reliability of preliminary GDP estimates produced by national authorities is assessed. 8 Figure 4 displays the relationship between preliminary growth estimates and subsequent revisions. While an unbiased preliminary estimate of growth should have no systematic relationship with the subsequent revision, Figure 4 indicates a strong negative relationship, suggesting that initial estimates are biased. In particular, the data suggest that of all preliminary estimates indicating negative quarter-overquarter growth 39 percent were subsequently revised to positive growth (Table 2) . At the same time, 30 percent of quarters that according to the final data in fact had negative growth showed positive growth in the preliminary estimates. More generally, standard forecast efficiency tests find strong evidence of a bias towards pessimism in preliminary growth estimates, with the average bias for G7 countries estimated at 0.34 percentage points (unannualized) and highly statistically significant. The subsequent upward revision is particularly large for negative growth estimates. For example, an initial quarterly growth estimate of -0.6 percent is, on average, revised upwards by 0.6 percentage points to zero. The data are consistent with the view that the preliminary data available to policymakers in real time are biased towards suggesting that the economy is in a downturn, and that an intended countercyclical response to such data may turn out to be procyclical. The bias varies across countries, with less evidence in the case of the United States and France. In addition, while remaining statistically significant, the bias appears to have declined in recent years, possibly reflecting the more stable and predictable growth environment. Note: Robust t statistics in brackets, *** significant at 1 percent, ** significant at 5 percent, * significant at 10 percent level. Results for individual G7 country regressions have heteroskedastiticy and autocorrelation robust standard errors obtained using the Newey-West (1987) procedure with a lag truncation parameter of four.
Results for the G7 panel obtained using fixed effects with robust standard errors.
To investigate how fiscal policy in G7 countries has been affected by errors in growth estimates, the VAR framework is augmented with the growth estimation errors. The VAR now includes the preliminary estimation errors in addition to the previously included variables. The estimation errors are ordered in the VARs after growth and inflation but before the policy variables. As before the results are robust to alternative orderings amongst the errors and policy variables.
Focusing on the late sample, confirms that both discretionary fiscal and monetary policy have been affected by errors in preliminary growth estimates. In the G7 on average, interest rates were cut by around 50 basis points in response to a one percentage point fall in perceived growth relative to final revised growth. Figure 6 shows that this easing is entirely driven by expansionary policy in the Anglo-Saxon countries. While the cyclical balance (by construction) does not respond to erroneously perceived downturns, the discretionary fiscal balance-to-potential GDP ratio falls by around 0.3 percentage points, driven both by cuts in revenues and increases in current spending. The Anglo-Saxon countries again provide the largest stimulus, but discretionary fiscal policy is also eased in continental Europe and Japan.
These findings suggest that concern over policy errors is well founded. While Anglo-Saxon countries have provided timely and sizable stimulus during downturns, these discretionary actions have often been in response to erroneously perceived downturns, highlighting the dangers of discretionary activism in real time. The findings are of particular concern, as fiscal policy decisions are likely less easily reversed than monetary policy decisions, and fiscal policy errors bear potentially long-lived consequences for debt. 
IV. CASE STUDY: HAVE U.S. TAX CUTS BEEN TIMELY AND TEMPORARY?
A caveat to the analysis based on conventional policy indicators is that the policy variables that were identified as "discretionary" could move for reasons unrelated to intentional policy actions. In particular, the cyclically-adjusted primary balance is a noisy indicator of discretionary policy for a number of reasons, including measurement error in the estimation of the output gap, and the influence of variables, such as asset prices, that have an effect on the budget balance beyond their effect on the cyclical position. Moreover, the preceding analysis focuses on the behavior of the average change in fiscal policy irrespective of its rationale, which may differ from a change in policy specifically motivated by countercyclical considerations. This section provides a case study of fiscal policy in the Unites States, for which an alternative fiscal policy indicator that eliminates some of these shortcomings is available. This indicator is based on a recently constructed database of all post-war legislated tax changes (Romer and Romer, 2007a) . 9 Romer and Romer (2007a) construct a database of all legislated tax changes between 1945 and 2007 and classify these tax changes according to their motivation using governmental documents. Their classification contains four motivations: (i) exogenous long-run (ii) exogenous spending-driven; (iii) endogenous "deficit-driven;" and (iv) endogenous countercyclical. This dataset is unique in that allows for a detailed case study of the discretionary behavior of tax policy. In a careful analysis Romer and Romer single out 5 tax changes that were motivated explicitly by countercyclical objectives. In the Annex summarizes these and adds the 2008 Stimulus Package. Table 4 assesses how quickly after the onset of a downturn the tax changes were legislated and implemented, how temporary they were, and how well targeted they were. In assessing how close to a downturn the tax cuts arrived, the analysis defines a downturn as in the main text.
Four out of the five cyclically-motivated tax cuts occurred within one quarter of a downturn. In the case of 2002, the stimulus arrived three quarters after the downturn. The database also permits a further breakdown of the total response lag into the "decision lag" (delay between observing the recession and signing the tax acts) and the "implementation lag" (delay between signing and enacting the tax acts) of countercyclical tax cuts. Table 4 shows that the average implementation lag was equal to about one quarter. Source: Romer-and-Romer (2007) .
Note: Temporary stimulus defined as one that expires. Actual duration can exceed planned duration because of legislated extensions. Downturn defined as quarter with negative or below-trend growth and output gap more than one standard deviation below zero.
The dataset also provides direct insights into the temporariness of countercyclical tax changes. Using the Romer-and-Romer database, and additional governmental documents, Table 4 also summarizes how temporary tax changes were intended to be and how temporary they actually turned out to be. The table shows that 84 percent of the average stimulus provided by tax changes was scheduled to be temporary, mostly due to rebates (which accounted for 52 percentage points of the total). However, only 73 percent of tax changes turned out to be temporary because some non-rebate tax changes were subsequently prolonged. The average duration of tax changes was scheduled to be 2.5 quarters (consisting of rebates with an average duration of 1 quarter and nonrebates with an average duration of 4.6 quarters).
V. CONCLUSION
This paper has explored the conventional wisdom that monetary policy in the G7 is a reliable countercyclical tool while discretionary fiscal policy fails to provide fiscal stimulus during downturns. The analysis confirms that monetary policy has been consistently timely and strongly countercyclical in downturns across a range of measures. The assessment of fiscal policy, however, is more nuanced than its common perception. Discretionary fiscal actions have mostly been delayed and pro-cyclical in continental European countries and Japan, but have generally been countercyclical and more timely in Anglo-Saxon countries. While these findings show that timely fiscal activism is possible, the paper has also highlighted two likely problems in its implementation. Policy actions are shown to be asymmetric over the cycle and responsive to measurement errors of the cycle. 
